This article focuses on an economic assessment of the target obtained in South Africa regarding the Klein Karoo National Arts Festival (KKNK) applying both SAM and CGE models. Since both models have advantages and disadvantages, tourism economists are confronted with the predicament of determining which model is most suitable for application to any specific event. The findings reveal that when different models are applied to the same dataset from an event, the reported economic impact results differ significantly. Results indicate that considerations such as the data collection or compilation, expected output, research objectives and costs involved will determine the choice of a specific modelling framework. Data from a visitor survey conducted at the KKNK during 2010 were used in the analyses. This finding serves as a warning to assessors that economic impact results can be misleading and, therefore, the application thereof should be handled with the utmost care as the results can readily be misinterpreted by stakeholders.
INTRODUCTION
In recent years, serious criticisms have been raised against the integrity of analyses conducted and the outcomes of economic impact studies. Crompton (1999) states bluntly that the integrity of many economic impact assessment studies is questionable. A number of researchers and consultants have succumbed to the temptation to adopt inappropriate procedures and assumptions in order to generate high economic impact results . This is done with the intention of portraying the event more favourably in the mind of taxpayers, elected officials and politicians to sustain or even increase the resources that were allocated. Comments such as, 'They are, in truth, the exact equivalent of an expert witness in a lawsuit who comes to testify in support of the side that is paying the expert's bill' and, 'The fees for the study are like a religious tithe paid to a priest to come and bless the endeavour', (Curtis, 1993:7) , unfortunately confirm this opinion. Crompton's (1999) research records a regrettable incident in which two independent tourism agencies were requested to evaluate the same event. Their reports contained disparate data resulting from the different approaches used for accounting for the use of public funds. Crompton is of the opinion that several underlying assumptions were made during the survey that had a substantial impact on the results. Whether these errors were made due to a genuine lack of understanding of the principles and procedures of an economic impact analysis, or were committed deliberately in order to generate a better picture, is somewhat immaterial. The result of either error is that the stakeholders were misled.
Literature indicates that various methods of assessment have been applied in numerous international studies to determine the economic impact of events. The most prevalent models used in these surveys include Input-Output (I-O), Social Accounting Matrix (SAM) and Computable General Equilibrium (CGE) models. As may be anticipated, each model is characterised with individual strengths and weaknesses. This article will investigate the application of two of the aforementioned models (CGE and SAM) to determine the economic impact of the Klein Karoo National Arts Festival (hereafter referred to as KKNK).
An I-O model analyses the interdependence of industries in an economy. In its most basic form, it represents a system of linear equations that describes the distribution of an industry's product through the economy. This model is a comprehensive method for estimating the flow of money between sectors, sub-sectors, businesses, organisations and consumers, by monitoring the effects when various multipliers are applied (Reeves, 2002) . The application of this model can measure the effects of macro-economic changes to the local economy and can investigate the monetary contribution of a certain sector to the local economy. Models can be tailored to specific conditions and economies or can be used to address economies of scale associated with changes of output. SAM models include both social and economic data of an economy and are regarded as broader-based models and their application is, therefore, favoured. I-O tables, national income statistics and household income and expenditure statistics serve as the foundations of this model and they will, therefore, include typical national accounts that present different kinds of transactions within an economy (Cameron, 2003) . Therefore, a SAM is broader than an I-O table and typical national accounts, showing more detail about all kinds of transactions within an economy. However, an I-O table records economic transactions irrespective of the social background of the transactors. According to Cameron (2003) , SAM models present a means for the logical arrangement of statistical information concerning the flow of income in a country's economy within a set period (usually for a period of 12 months). White and Patriquin (2003) indicate that potential changes in one sector of an economy can have a significant impact on other sectors within the economy. By applying an I-O, SAM or CGE model, this sectoral impact can be estimated. Even though these models can be regarded as competitors, each model is applicable to specific situations and may even be complementary to each other, under certain conditions. For example, I-O and SAM serve as building blocks to develop CGE models. Although CGE models require a large amount of data and are costly to implement, they overcome many of the limitations experienced with the I-O and SAM models. Cordier and Hecq (2008) define CGE models as a class of economic models that use actual economic data to predict how an economy might react in an event of changing policy, technology or other external factors. The inclusion of the SAM within a conceptual framework as provided by the CGE model (that contains the behavioural and technical relationships between variables within and among sets of accounts) could prove very useful when evaluating the economic effects of event policy changes and other economic phenomena.
artists perform in more than 200 productions and exhibitions over a period of eight days in the Klein Karoo town of Oudtshoorn. The festival is renowned for exciting open-air concerts that receive overwhelming support and accolades (Erasmus, Slabbert, Saayman, Saayman & Oberholzer, 2010) . The cited research confirms that the KKNK has the highest attendance rate of all the national festivals and is, therefore, recognised as the largest national arts festival in South Africa.
A destination-based survey, where interviews were held on-site during the event, was conducted. Participants responded to predetermined questions using the recall method. During the 2010 KKNK, data from 481 completed questionnaires were analysed. In order to ensure a scientific data analysis, the collected sets of data were coded in Microsoft TM Excel TM and processed by means of the Statistical Package for Social Science (SPSS).
SAM multiplier model
A SAM for the Western Cape was used to determine the direct, indirect and induced impact of visitor and organiser spending. Within the SAM framework, data are organised in a logically consistent manner. The SAM ties all expenditure made by the sector to the recipients of the relevant sector (Schwarm & Cutler, 2003) .
According to Saayman and Rossouw (2010) , data from supply and use tables, national statistics and household income and expenditure statistics are required to compile a SAM. Providing a consistent framework for economy-wide models, a SAM generates detailed accounts for industries, workforce categories, institutional sub-sectors and various socio-economic household groups (Raa & Sahoo, 2007) . The various institutions are classified according to their socio-economic backgrounds despite their economic or functional contribution (Chowdhury & Kirkpatrick, 1994) .
The analysis was based on a SAM using a consistent and comprehensive dataset of all manual transactions among productive and institutional sectors of the province's economy. Using 2006 prices as a baseline, it distinguishes between 55 sectors, 12 household types and four ethnic groups. By making use of multipliers calculated from the SAM, the direct spending of visitors at the KKNK, as calculated in TABLE 1, is converted to the linked increase in production, income and jobs in the region, represented by the indirect and induced impact.
CGE model
According to Liu and Chen (2004) , CGE models combine the advantages of econometric I-O and SAM models that strengthen the theoretical basis of the modelling effort and, therefore, enable more precise policy analyses.
We use a Western Cape Province adaptation of the Paraná SAM model 1 to execute our simulations. The simple SAM-based CGE model was constructed in GEMPACK (General Equilibrium Modelling PACKage) and adapted with data from the Western Cape SAM 2 . The resulting model had 55 industrial sectors that produce 55 products. The model followed traditional neo-classical hypotheses of economic rationality, which means that each sector minimises its production costs subject to constant returns to scale, and input prices are given. Families used their income according to traditional functions of utility maximisation (Rolim & Kureski, 2006) . Two regions for world trade were considered: the Rest of South Africa and the Rest of the World. Furthermore, imports were regarded as compound goods used in different proportions throughout all sectors. The model also considered that all payments for production factors were received by local families.
The matrix did not distinguish between activities and products. The entrance of commodities signified the purchase of compound goods formed by local and imported commodities. Imported products were only used directly by firms.
The specific model closure used for simulating the economic impact of the expenditure incurred by festival attendants at the KKNK in 2010 is a modified version of a standard short-run closure. Given the short-run nature of the simulation (owing to the short-run nature of the festival), investment is, therefore, held constant.
The shocks applied to the Western Cape economy were made by means of a simulation where the household consumption expenditure for the specified industries per spending group was increased by a certain percentage each. The scenarios (that is, different spending patterns per spending group) also simulated the overall impact of spending at the festival.
In order to reflect correctly the period under consideration, and to allow for the economic components as identified above, certain variables were held to be exogenous. Private consumption expenditure, capital stocks, technical change, tax rates and investment were all considered to be exogenous, while employment was regarded as endogenous. From a macroeconomic point of view, the impact on GDP and employment levels naturally attracts the most attention, but the results of the various shocks on an industry level are also of great value to business enterprises and investors.
The shocks applied in the various simulations and the respective magnitudes per sector were based on calculations made from expenditure figures taken from festival surveys as well as household expenditure figures per sector for the Western Cape. However, the precise magnitude of festival-specific capital and infrastructure expenditures remains a contentious issue. Therefore, the impact of these investments was not considered in the analysis.
RESULTS OF THE SAM MULTIPLIER ANALYSIS
The impact scenario chosen for this study is the impact of expenditures by visitors to the KKNK in Oudtshoorn in 2010 on the Western Cape economy. This application presents as near as possible a valid comparison of the two models (i.e. SAM and CGE), since visitor expenditures can be classified as final demand (final consumption expenditure of visitors) in both models. 
SAM: Total direct spending
Direct spending by visitors at an event serves as the first input when assessing the economic impact that occurs. Visitor spending via a survey at the KKNK was sectioned into foreign visitors, local visitors and visitors from the rest of South Africa. Leakages, such as Value Added Tax (VAT) payments to SARS in Pretoria, commission payable to Computicket in Johannesburg and remuneration payable to artists residing outside the province, were excluded. After considering these adjustments, the direct spending (including visitors and organiser spending) totalled R47 252 259.
Based on the information obtained from the questionnaires, the spending pattern of visitors who attended the 2010 KKNK could then be determined and the specific item spending (deflated to 2006 values) per visitor category is listed in TABLE 1. 
SAM: Foreign expenditure
The acquisition of goods and the utilisation of services by visitors from abroad contribute significantly to the revenue generation within the province. From the results displayed in TABLE 2, it is evident that the spending incurred by foreign visitors was mostly tourism related.
A direct impact was encountered in the trade and accommodation (61.6%) 3 , transport and communication (44.9%) 4 and financial and business services (17.5%) 5 sectors. Applying the principle of backward linkages, the same sectors revealed a significant indirect and induced impact, namely for trade and accommodation (indirect R171 683, induced R114 934), transport and communication (indirect R46 245, induced R24 073) and the financial and business services (indirect R61 162, induced R37 376). 
Source: Authors' SAM model results
It should be noted that the direct effect of the expenditure by foreign visitors was 46.4%, the indirect effect 33.1% and the induced effect 20.5% of the total increase in expenditure. Sectors affected by experiencing a significant impact were trade and accommodation (58.3%), financial and business services (20.0%) and transport and communication (13.8%).
SAM: Local (Western Cape) expenditure
From the data collected (refer to TABLE 2), it was estimated that the total impact of local expenditure totalled R78 655 449. The sectors that benefited the most were trade and accommodation (51.4%), financial and business services (26.4%) and transport and communication (12.4%). Of the total increase in expenditure in the province related to local spending, the direct impact represented 46.8%, the indirect impact 32.5% and the induced impact 20.8%. 
SAM: Rest of South Africa expenditure
As confirmed with the expenditure by foreign and local visitors, again the most significant impact occurs within the trade and accommodation (50.8%), financial and business service (24.2%) and transport and communication (16.1%) sectors. The application of the backward linkages principle indicates that the trade and accommodation sector amounts to R4 575 594 (60.4%) when evaluating the direct impact. Significant indirect impacts are also noted in the construction (46.3%), manufacturing (38.6%), agricultural (35.2%) and electricity (27.6%) sectors.
The direct impact of visitors from the rest of South Africa is estimated at R6 615 316 (46.6%), the indirect impact R4 297 327 (33.0%) and the induced impact at R2 670 013 (20.5%). The total increase in local expenditure is estimated at R13 039 709. Sectors that benefited the most are similar to those of foreign visitors, namely trade and accommodation, financial and business services and transport and communication. The total of these three sectors represents approximately 91% of the total expenditure by KKNK visitors from the rest of South Africa.
SAM: Total impact
In order to evaluate the total economic impact within the province, the calculated direct impact needs to be adjusted by means of the multiplier effect. The total impact of the festival on each of the province's economic sectors (as summarised in TABLE 3) was calculated by multiplying the direct economic impact in each sector by means of specific production multipliers. An estimated total impact of the festival within the province was then determined by means of adding the total impact values of the different sectors.
From TABLE 2 it can be noted that the direct impact (R47 252 259) increased to a total impact of R92 621 071 when the indirect (R30 145 174) and induced impact (R19 188 559) are also taken into account. This represents an aggregated production multiplier of 1.96. This implies that for every rand that visitors spent in the province, an additional 96 cents are generated in terms of indirect expenditure. In order to calculate the aggregated production multiplier, the total impact is divided by the direct impact.
In Labour, as an important factor in the production process, is also positively impacted. As can be seen from TABLE 5, in addition to the number of employees directly involved in the event, 760 jobs may be exclusively dependent on the festival. These employment opportunities include direct, indirect and induced impacts, and represent both full-and part-time jobs. The sectors that would be the most affected by the absence of the festival are trade and accommodation, financial and business services and community services. It is important to bear in mind that the I-O tables can only be used to this effect when the job coefficients are known. This requires the existence of estimates for the relationship jobproduction. Therefore, based on the values presented previously, an alternative method can be applied to present an estimate of the festival's impact at the level of jobs in the region. The labour multiplier indicates the number of job opportunities that will be created as a result of change in production of 1 million by a particular activity.
This can be done by converting the event's expenditure in the region to equivalent job units. Although the input-output analysis can be used for this purpose, Wilson and Raymond (1973) proposed an equation that allows the calculation of credible estimates for these values and which is given by:
where Si represents the amount of expenditure in the activity sector I and Ri represents the average business volume per worker of the sector i. Based on this equation, and using data from Statistics South Africa relative to the business volume and jobs by activity sector in the province in 2006, it was possible to obtain an estimate of the impact of the festival with regard to the regional job level (refer to TABLE 6). TABLE 6 indicates the number of employment opportunities that were generated within the regional economy as a result of the festival being presented. In addition to the number of employees directly employed by the festival organisers, a total of 946 job opportunities may depend upon the festival. 
RESULTS OF THE CGE MODEL ANALYSIS
The assessment after applying a CGE model in order to determine the economic impact of the KKNK will now be discussed in terms of its total direct spending and simulated results.
CGE: Total direct spending
When applying the CGE model, the local economy was shocked by stimulating the household consumption expenditures for the specified industries per spending group by means of increasing each by a specific percentage. The different spending patterns per spending group also stimulated the overall impact of spending at the festival. The results after applying shocks are summarised in TABLE 7.
CGE: Western Cape wide macro-economic effects
When interpreting the findings of the shock to the Western Cape economy, it is essential to keep the type of model closure, or assumptions under which this simulation is run, in mind. In the simulated scenario, the impact of the increased demand for the relevant goods and services is measured. TABLE 8 presents a summary of selected macro-economic results obtained for the given shocks applied to the economy.
In the simulated scenario, the increase in household expenditure leads to higher GDP growth and employment, higher prices, lower exports owing to a decrease in competitiveness, and a negative impact on the balance of trade. Given the nature of the shock and model closure, these results are to be expected. Prices increase in this scenario because of the increase in demand for goods. The increase in productivity owing to the increased demand enables output to increase relative to inputs. Growth in GDP and employment improves because of the relatively cheaper cost of production. Higher prices in the economy would weaken the real exchange rate of the country, decrease its competitiveness in international trade and lead to a lower demand for domestic exports. This increase in the cost of a specific parcel of the provincial labour force led to a 0.011% increase of the real provincial GDP and a 0.05% nominal increase. It shows only a small effect over total employment, yet it provided a 0.063% increase in real household consumption. TABLE 8 shows a relatively large increase in production and imports. This is mostly due to the respective increase in demand for goods and related productivity. The changes in investment and inventory levels are zero because of the nature of the short-run model closure used in this simulation. In order to fully understand the magnitude and direction of change to macroeconomic variables such as GDP, employment and exports caused by the simulated shocks, it is essential to look at the disaggregated micro-economic or industry-specific results. The following tables in this section present a view of the changes in activity levels of selected industries. 
CGE: Foreign expenditure

CGE: Local (Western Cape) expenditure
In general, the expenditure by local visitors is excluded when calculating the economic impact of an event. However, in this simulation, the impact due to the spending of locals was calculated in order to obtain a more comprehensive assessment. As per TABLE 10, the local spending group contributes to the largest increase in output (R36 689 145). The most significant increase in output is experienced in the financial and business services sector (0.058%). This sector is followed by transport and communication (0.049%) and the community services sectors (0.038%). Source: Authors' CGE model results
CGE: Rest of South Africa expenditure
Expenditure incurred by the rest of South Africa spending group accounts for approximately 15% of the total output increase (R6 809 058). Source: Authors' CGE model results From TABLE 11 , the sectors that primarily contribute to the output increase are the financial and business services (0.111%), transport and communication (0.009%), electricity and water (0.007%) and community services (0.007%).
CGE: Total impact
In TABLE 12, the scenario clearly indicates the increased activity in all selected industries. The increased demand and spending seem to have a positive impact on most industries. When the interrelatedness among most industries is considered, this is to be expected. This specific scenario also illustrates that activity in the service industries naturally increases, but shows little influence on other industries. by assumption), no change in national or sectoral level import prices will be observed. From TABLE 12, it is clear that at the sectoral level, there are losers as well as winners as result of the increase in expenditure due to the festival. Following the service industries that directly cater for visitors (29 to 37), electricity and water services exhibit the largest increase in output (0.041%). This is possibly due to the relative share of tourist expenditure in the income base of these sectors, as well as the fact that these industries are directly and indirectly affected by an increase in expenditure by visitors. The transport sector also experiences a significant increase (0.059%). Because of its link to the strongly stimulated service industries directly catering for visitors, manufacturing is an obvious example of the sectors that experience the indirect benefits of increased tourism. The electricity and water sector is a less obvious example. Its growth prospects are enhanced by the expansion of investment or increased demand induced by the additional tourism.
Certain sectors, such as the traded-goods industries, experienced output declines due to the increase in expenditure as a result of the festival. These sectors were adversely affected by the higher domestic prices within their specific industries that the expansion of tourism generated. Foremost examples include the traditional exporters (agriculture; mining; non-metallic mineral products; and basic and fabricated metal products) and the import-competing sectors such as textiles, clothing and footwear. Agriculture, forestry and fishing (traditional exporters), which might be expected to experience a significant decline because of the increase in imports, are saved indirectly to some extent from major declines by the increase in tourists' demand (indirectly) for their outputs.
TABLE 12 also displays the changes in employment by industry in the simulated scenario. The increase in expenditure and productivity increases the demand for labour in most industries. For all other sectors, employment increases in line with the increase in total output.
FINDINGS AND CONCLUSIONS
This article compares the SAM and CGE models as assessment tools in order to evaluate the economic impact of the KKNK. The following findings resulted from this comparison of the two tools.
Firstly, this article reveals that the economic assessment by means of a SAM multiplier analysis and a CGE model generates different results. These differences became clear with regard to the results that were measured in terms of sectoral, visitors' residence and total impact (as per  TABLE 13 ). The most significant difference in total impact is measured in the manufacturing, trade and accommodation, financial and business services as well as community services sectors. A very substantial difference with regard to the measured economic impact is noted within the local segment when the visitors' origins are considered by SAM and CGE models. The significant local support that is measured by both models may be ascribed to the geographical positioning of Oudtshoorn as the hosting town. The isolated location of the festival as well as the sparsely populated neighbouring provinces may contribute to the meagre support from other provinces and the obviously concentrated local representation. Secondly, the methodological application of the assessment models indicates that, despite the enhancement of I-O models with multiplier effects, certain limitations still persist during applications. Therefore, the development of SAM models, based on I-O models, is envisaged as an improvement. Application of these models is regarded as simple, quick, reliable, effective, efficient and flexible and the data required are generally readily available.
The methodological problems that may be experienced when applying SAM models incorporating I-O tables are that:
 these tables are published on a national level although the application is needed on a regional level;  published tables may be outdated;  economic assessors of events should be aware of the possible hindrance where the geographical area for which the results are reported on and that of the I-O table has no relation;  when applying these models, limited, if any, price movements and supply constraints are accommodated;  these models do not allow for any changes in the relationship between sectoral inputs and outputs;  no integrated economic effects are taken into account;  the assumption is made that the consumption preference of the host region equals that of tourists;  impact estimates are often overestimated due to multipliers used that include consumption effects;  the employment impact is often misinterpreted;  capital expenditure not directly attributable to tourism is often included in the analysis; and  value-added multipliers can be applied to spending that is calibrated in output terms.
CGE models are the most detailed and informative economic modelling technique available and are predominantly used in surveys where a large shock is to be applied to a complex economy (Adams & Parmenter, 1999) . These models are normally utilised to address specific what-if economy-wide scenarios and their application is often discouraged due to factors such as the mechanical complexity, the lack of available data and insufficient time to compile an assessment. Consequently, these models are applied during economic impact studies on national level. Of course, these national surveys have limited use during lower-level surveys. Although CGE models are data intensive and relatively expensive to set up and run, they seem to be the preferred economic impact-measuring tool as they may compensate for many of the limitations experienced by I-O models, including supply constraints and price movements.
Despite this apparent preference, analysts are often required to become familiar with CGE modelling software and techniques, despite these being much more complicated to implement and interpret.
Finally, this article clearly indicates the definite economic impact of events and the role of the various stakeholders such as event organisers, visitors, the hosting community and academics who have interests when an event is planned and presented. In view of the fact that the assessment outcomes between the various models differ, the application of these results will also influence the stakeholders on different levels. The possible over-inflated impact, as measured by a SAM model, may be favoured by event organisers to lobby for sponsorships, while others, such as residents and business owners within the hosting community, are misled. Reporting exaggerated economic impacts may render locals that offer services during the event despondent when they perceive their personal benefit as much less than those of the inflated figures. Moreover, when event organisers report higher impact values, sponsors are misinformed and may be presented with an inflated economic impact together with over-estimated job opportunities. In view of the more simplistic and affordable manner in which SAM models can be applied, organisers may be tempted to use them, rather than employing the more complicated and expensive CGE models.
The unique contribution of this article is imbedded in the fact that, within the South African context, it is the first study of its kind that aimed to determine the economic impact by means of applying more than one assessment model, that is, SAM and CGE, to the dataset of a single event. Furthermore, this article affirms that regardless of the assessment method or measuring tool applied, popular national events will doubtless have a variable impact on the economy.
In conclusion, possible future research may have to examine whether such a significant difference occurs when the same models are applied to a similar event. It is suggested that a SAM and CGE assessment should be conducted at other similar festivals to get an understanding of the impact of these models in other studies. The outcomes thereof may confirm or contradict the assumption that various models of economic assessments produce different outcomes.
